ABSTRACT
Introduction
The successful training in Plastic Surgery implies the development of microsurgical skills. Trainees in Plastic Surgery must nowadays dominate several aspects related to microsurgery, including the confection of microvascular anastomosis, so that they can carry out many surgical activities developed during the current programs of residency and fellowships in Plastic Surgery.
In several centers, training in Microsurgery is offered as part of the residency program in general and plastic surgery 1 .
The purpose of this report is to show that a simple, cost-effective method, based in a 4-hour weekly program of independent study in the microsurgical laboratory, may allow the trainee and retraining to perform different types of microvascular anastomosis.
Methods
The protocol utilized in this experiment was previously 1. Phases of anesthesia include induction, maintainance and recovery 2. Materials required include a plexiglass rodent induction chamber (optional) and a rodent non-rebreathing anesthetic dircuit equipped with a proper gas scavenging system. 3. Inhalant anesthetic gases are safe for both ultra short (< 5 minutes) and prolonged (> 2 hours) procedures. 4. Inhalation anaesthetics provid a quicker induction, more stable plane of surgical anesthesia, esier control of anesthetic depth and smoother recovery period than injectable anaesthetics. 5. Available inhalant gases: isoflurane, halothane. 6. Ensure proper scavenging of waste anesthetic gases, as chronic exposure can be detrimental to health. 7. Isoflurane provides more rapid induction and recovery phases, and causes less cardiopulmonary depression than halothane. 8. Excretion of inhalants is via lungs. covering the femoral vessels. Under microscope magnification, a coetaneous branch from the femoral vessels needs to be ligated to isolate the femoral artery and vein. Once isolated the femoral vessels, vein and artery were measured prior to confection of the anastomosis. Dissection should be carefully taken to the inguinal ligament, to achieve proper diameter to the anastomosis with 10-0 nylon. After artery and vein isolation, the vessels were clamped and sectioned. Raphy was undertaken under the microscope, usually consisting of 6 to eight stitches. Clamp was then released (Figures 1-4) . Effectiveness of the anastomosis was evaluated by adequate flow throughout the vessel. Adequate flow was estimated, arbitrarily, at the following timings: immediately after releasing the clamp -time zero and 5 minutes and 30 minutes later. After evaluating adequate flow, the specimen was sacrificed.
The method of disposal of the species involved in this study was anesthesia overdose. The utilization of the femoral vessels also allows the trainee to experience a sensation close to digit replantation, a common procedure to many plastic surgeons not necessarily involved in microsurgery in their daily hospital activities. The rat femoral vessels diameters are from .6 to 1mm to the artery -, and 1 to 2mm to the vein. Other advantage of the femoral vessels is the possibility to evaluate flow after the confection of the anastomosis. In the present study, we took into consideration three different times to evaluate flow: immediately after releasing the clamp, five minutes later, and after half-an-hour. We evaluated flow at those times to estimate, in the case of failure, the probable reason. Common reasons were stitching the posterior vessels wall, incorrect adventitia stripping generating the common thrombogenic effect, and other technical reasons [5] [6] [7] .
Results

In
One of the problems with an independent study is the necessity of adequately perform all pre-operative steps and anaesthesia induction prior to the surgical procedure. Trainees must also know basic techniques of handling small rodents. At the Elisabeth McMaster Research Building, all trainees are submitted to a training session prior to initiate any activities in the laboratory.
During the first weeks, the trainee will need guidance on a daily basis to adjust the routines of the research laboratory. With the assigned staff surgeon away it is important that the trainee be able to construct a friendly environment in which the laboratory technicians feel complimentary to behave in a supportive way 8 .
Although infrequent it may happen that unsupervised trainee becomes unproductive. So it is necessary to assess periodically the development of the trainees' skills in the laboratory. This can be done through informal presentations to the assigned staff surgeon or program director, or throughout formal reports that could be presented during the regular round activities 9 .
The experience in the research facility is far more rewarding than only an opportunity to improve the microsurgical skills. Many trainees will have the opportunity to apply their knowledge in future projects in their own countries, and the participation in the Research Laboratory Activities will allow the trainee to be initiated in the atmosphere of a research center 1, 10 .
Another common problem with microsurgery training facilities is the cost. In order to maintain trained personal and perpetuate research funding, the existence of a research laboratory with microsurgical facilities is justifiable and should be granted.
The large financial portfolio necessary to maintain the training and research laboratory may be achieved trough grants, clinical studies, ongoing training and facility use fees, or departmental or endowment funds. In the periods of financial shortage, new financial possibilities are to be thought. At present, Sprague-Jawley rats fee for utilization is $ 20, each. This amount should be added to the operative time in the research operative room, cost of anesthetics and microsurgical supplies. The utilization of the exceeding population of rats, common at research facilities of great ongoing research from times to times, may give the provider some relief to reduce costs substantially 1, 11, 12 .
Conclusion
The training model presented permiteed the possibility of individual retraining in microsurgery. The weekly training time is short and low cost.
